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(54) Movement control system and movement monitoring system for moving body. 



(57) A movement control system for carrying out 
movement control of a moving body such as an 
automotive vehicle, a ship, or an air-plane, etc. 
has a position determination unit which re- 
ceives position determining radio waves to de- 
termine a position of the moving body to output 
position determination data, and a movement 
scheduled path data memory which stores the- 
rein movement scheduled path data of the mov- 
ing body. Further, an arithmetic unit detects a 
deviation between an actual movement path 
and a movement scheduled path of the moving 
body on the basis of the position determination 
data and the movement scheduled path data to 
calculate correction control data for correcting 
the deviation to output it As a result, a move- 
ment controller controls movement manipulat- 
ing magnitude of the moving body on the basis 
of the correction control data. 

Further, a movement monitoring system has a 
position determination unit which receives 
position determining radio waves to determine 
a position of the moving body to output position 
determination data, and a position determining 
data transmitter which transmits position deter- 
mination data In addition, a position determi- 
nation data receiver receives the transmitted 
position determination data to output it as dis- 
play data. As a result, the display unit displays 
the movement state of the moving body on the 
basis of the display data. 
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BACKGROUND OF THE INVENTION 

This invention relates to a movement c ntrol sys- 
tem for carrying ut mov ment control of a moving 
body such as an automotive vehicle, a ship or a ves- 
sel, or an air-plane, etc., and a movement monitoring 
system for carrying out monitoring of the movement 
state of such moving bodies. 

Hitherto, in scattering or dropping of agricultural 
chemicals (cropdusting) in a relatively small or limited 
spreading or scattering area or zone, or photograph- 
ing in a dangerous area or zone such as a crater of a 
volcano, etc., an operator manipulated or operated a 
radio-controlled helicopter by using a radio remote 
control device, so called a radio control device from 
the viewpoints of reduction in cost, reduction in work- 
ing time, and insurance of safety, etc. to carry out 
work by manual control. 

Meanwhile, for example, in the conventional scat- 
tering of agricultural chemicals or crop-dusting, since 
an operator conducts a control by using a radio control 
device, the range where agricultural chemicals can be 
scattered or spread is limited to the visual field of the 
operator. Accordingly, in the event that a radio-con- 
trolled helicopter is out of the visual field, it was dis- 
advantageous^ difficult to allow the radio-controlled 
helicopter to be within the visual field for the second 
r time. 

SUMMARY OF THE INVENTION 

A first object of this invention is to provide a move- 
ment control system capable of easily carrying out 
movement control of a moving body. 

A second object of this invention is to provide a 
movement monitoring system capable of easily mon- 
itoring the movement state of a moving body. 

In accordance with a preferred embodiment, 
there is provided a movement control system for a 
moving body comprising a GPS (Global Positioning 
System) position determination unit adapted to re- 
ceive radio waves from GPS satellites to determine 
the position of a moving body to output GPS position 
determination data, a movement scheduled path data 
memory adapted to store therein movement sched- 
uled path data of the moving body, an arithmetic unit 
adapted for detecting a deviation between an actual 
movement path and a movement scheduled path of 
the moving body on the basis of the GPS position de- 
termination data and the movement scheduled path 
data to calculate correction control data for correcting 
that deviation to output it, and a movement controller 
for controlling movement manipulated variables of the 
m ving body on the basis of th correction control 
data. 

H r ,th movem nt controller may includ an ex- 
tra rdinary state det ction unit for detecting that an 
extraordinary stat ccurs in th controlled moving 



body, and a moving body operating state holding unit 
for allowing th operating stat f the moving body to 
be held at a positi n of th moving b dy at th time 
when the xtraordinary stat d taction signal is ut- 

5 putted. 

In the movement control system for moving body 
constructed as above, the GPS position determina- 
tion unit receives radio waves from the GPS satellites 
to determine a position of the moving body to output 

w GPS position determination data. The movement 
scheduled path data memory stores therein move- 
ment scheduled path data of the moving body. The ar- 
ithmetic unit detects a deviation between an actual 
movement path and a movement scheduled path of 

is the moving body on the basis of the GPS position de- 
termination data and the movement scheduled path 
data to calculate correction control data for correcting 
the deviation to output it. The movement controller 
controls movement manipulating magnitude of the 

20 moving body on the basis of the correction control 
data. Accordingly, the moving body can move along 
the movement scheduled path determined in advance 
while correcting an actual movement path obtained 
by GPS position determination. 

25 Further, there is provided a movement control 
system for a moving body comprising a radio wave 
position determination unit adapted to receive radio 
waves from position determining radio wave transmit- 
ters, a movement scheduled path data memory 

30 adapted to store therein movement scheduled path 
data of the moving body, an arithmetic unit adapted for 
detecting a deviation between an actual movement 
path and a movement scheduled path of the moving 
body on the basis of the radio wave position determi- 

35 nation data and the movement scheduled path data to 
calculate correction control data for correcting that 
deviation to output it, and a movement controller for 
controlling movement manipulated variables of the 
moving body on the basis of the correction control 

40 data. 

In the movement control system for moving body 
thus constructed, the radio wave position determina- 
tion unit receives radio waves from the position deter- 
minating radio wave transmitters to determine a pos- 

45 ition of the moving body to output radio wave position 
determination data. The movement scheduled path 
data memory stores therein the movement scheduled 
path data of the moving body. The arithmetic unit de- 
tects a deviation between an actual movement path 

so and the movement scheduled path of the moving body 
on the basis of the radio wave position determination 
data and the movement scheduled path data to calcu- 
late correction control data for correcting the devia- 
tion to utput it. The movement controller controls 

55 movement manipulating magnitude n th basis of 
th corr ction control data. Accordingly, th m ving 
body can mov along the m v ment scheduled path 
determined in advance whit correcting an actual 
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movement path obtained by carrying out position de- 
termination on th basis f position det rmining radio 
waves. 

Further, th re is provided am v ment monitoring 
system for a moving body comprising a GPS position 5 
determination unit provided in a moving body and 
adapted to receive radio waves from GPS satellites to 
determine a position of the moving body to output 
GPS position determination data, a position determi- 
nation data transmitter provided in the moving body 10 
and adapted to transmit position determination data 
corresponding to a movement state of the moving 
body on the basis of the GPS position determination 
data, a position determination data receiver adapted 
to receive the transmitted position determination data 15 
and adapted to output it as display data, and a display 
unit for displaying the movement state of the moving 
body on the basis of the display data. 

In the movement monitoring system thus con- 
structed, the GPS position determination unit re- 20 
ceives radio waves from the GPS satellites to deter- 
mine a position of the moving body to output GPS pos- 
ition determination data. The position determination 
data transmitter transmits position determination data 
on the basis of the GPS position determination data. 25 
The position determination receiver receives the 
transmitted position determination data to output it as 
* display data. The display unit displays the movement 
state of the moving body on the basis of the display 
data. Accordingly, it is possible to easily monitor the 30 
movement state of the moving body on the basis of 
GPS position determination data. 

Further, there is provided a movement monitoring 
system for a moving body comprising a radio wave 
position determination unit provided in the moving 35 
body to receive radio waves from position determinat- 
ing radio wave transmitters to determine a position of 
the moving body to output radio wave position deter- 
mination data, a position determination data transmit- 
ter provided in the moving body to transmit position 40 
determination data corresponding to a movement 
state of the moving body on the basis of the radio 
wave position determination data, a position determi- 
nation data receiver adapted to receive the transmit- 
ted position determination data to output it as display 45 
data, and a display unit for displaying the movement 
state of the moving body on the basis of the display 
data. 

In the movement monitoring system thus con- 
structed, the radio wave position determination unit so 
receives radio waves from position determinating 
transmitters to determine a position of the moving 
body to output radio wave position determination 
data. Th p siti n determination data transmitter 
transmits position determination data on the basis f 55 . 
radio wav p siti n d termination data. The positi n 
determination data receiver r ceives the transmitt d 
p sition det rmination data to output it as display 



data. The display unit displays the movement state of 
th moving body nth basis f display data. Accord- 
ingly, it is p ssibl to asily monitor the movement 
state of th moving body on th basis f position de- 
termination data by the position determinating radio 
waves. 

Further, there is provided a movement monitoring 
system for a moving body comprising a first GPS pos- 
ition determination unit provided in the moving body 
and adapted to receive radio waves from GPS satel- 
lites to determine a position of the moving body to out- 
put first GPS position determination data, a position 
determination data transmitter provided in the moving 
body and adapted to transmit position determination 
data corresponding to the movement state of the 
moving body to transmit position determination data 
corresponding to the movement state of the moving 
body on the basis of the first GPS position determi- 
nation data, a second GPS position determination 
unit adapted to receive radio waves from the GPS sat- 
ellites to determine a monitoring position to output 
second GPS position determination data, position de- 
termination data receiver adapted to receive the 
transmitted position determination data, and to output 
display data corresponding to a relative movement 
state of the moving body on the basis of the position 
determination data and the second GPS position de- 
termination data, and a display unit for displaying the 
relative movement state with respect to the second 
GPS position determination unit of the moving body 
on the basis of display data. 

In the movement monitoring system for a moving 
body thus constructed, the first GPS position deter- 
mination unit receives radio waves from the GPS sat- 
ellites to determine a position of the moving body to 
output first GPS position determination data. The 
position data transmitter transmits position determi- 
nation data on the basis of the first GPS position de- 
termination data. The second GPS position determi- 
nation unit receives radio waves from the GPS satel- 
lites to determine a monitoring position to output sec- 
ond GPS position determination data. The position 
determination data receiver receives the transmitted 
position determination data, and outputs- display data 
corresponding to a relative movement state of the 
moving body on the basis of position determination 
data and the second GPS position determination 
data. The display unit displays a relative movement 
state with respect to the second GPS position deter- 
mination unit of the moving body on the basis of dis- 
play data. Accordingly, it is possible to easily monitor 
relative movement state with respect to the monitor- 
ing position of the moving body on the basis of the 
GPS position determination data. 

In addition, th r is provid d a m v m nt moni- 
toring system f r a m ving b dy comprising a first ra- 
di wave position d terminate n unit provided in the 
moving body and adapted to r ceive radio wav sfrom 



3 



5 



EP 0 522 829 A2 



6 



position determinating radio wave transmitters to de- 
termin a posrti n of th m ving body t output first 
radio wav position det rmination data, a p siti n de- 
termination data transmitter provided in th moving 
body and adapted for transmitting position determina- 
tion data corresponding to a movement state of the 
moving body on the basis of the first radio wave pos- 
ition determination data, a second radio wave position 
determination unit adapted to receive radio waves 
from the position determination radio wave transmit- 
ters to determine a monitoring position to output sec- 
ond radio wave position determination data, a posi- 
tion determination receiver adapted to receive the 
transmitted position determination data and to output 
display data corresponding to the relative movement 
state of the moving body on the basis of the position 
determination data and the second radio wave posi- 
tion determination data, and a display unit for display- 
ing relative movement state with respect to the sec- 
ond radio wave position determination means of the 
moving body on the basis of the display data. 

In the movement monitoring system thus con- 
structed, the first radio wave position determination 
unit receives radio waves from the position determi- 
nating radio wave transmitters to determine a position 
of the moving body to output first radio wave position 
determination data. The position determination data 
transmitter transmits position determination data on 
the basis of the first radio wave position determination 
data. The second radio wave position determination 
unit receives radio waves from the position determi- 
nating radio wave transmitters to determine a moni- 
toring position to output second radio wave position 
determination data. The position determination data 
receiver receives the transmitted position determina- 
tion data, and outputs display data on the basis of the 
position determination data and the second radio 
wave position determination data. The display unit 
displays relative movement state with respect to the 
second radio wave position determination unit of the 
moving body on the basis of the display data. Accord- 
ingly, it is possible to easily monitor relative movement 
state with respect to the monitoring position of the 
moving body on the basis of the position determina- 
tion data by the position determinating radio waves. 

The nature, utility, and further features of this In- 
vention will be more clearly apparent from the follow- 
ing detailed description with respect to preferred em- 
bodiments of the invention when read in conjunction 
with the accompanying drawings briefly described be- 
low. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram sh wing the out! in of 
the configuration of a first embodiment. 

FIG. 2 is a block diagram sh wing th basic con- 
figuration fth first emb diment 



FIG. 3 is a block diagram showing the basic con- 
figuration of a GPS r ceiver. 

FIG. 4 is a view for xplainingth op ration of the 
first embodiment 
5 FIG. 5 is a view for explaining setting of flying 

data. 

FIG. 6 is a block diagram showing the outline of 
the configuration of a second embodiment. 

FIG. 7 is a view for explaining the operation of the 
10 second embodiment 

FIG. 8 is a block diagram showing the outline of 
the configuration of a third embodiment 

FIG. 9 is a block diagram showing the basic con- 
figuration of the third embodiment. 
is FIG. 10 is a view for explaining the operation of 
the third embodiment. 

FIG. 11 is a perspective view showing the appear- 
ance of a remote control device. 

FIG. 12 is a block diagram showing the basic con- 
20 figuration of a remote control transmitter. 

FIG. 13 is a block diagram showing a basic con- 
figuration of a remote control receiver. 

FIG. 14 is a block diagram showing the basic con- 
figuration of a servo circuit 
25 FIG. 1 5 is a block diagram showing the basic con- 
figuration of a position determination data transmitter. 

FIG. 16 is a block diagram showing the basic con- 
figuration of a position determination data receiver. 
FIG. 17 is a block diagram showing the outline of 
30 the configuration of a fourth embodiment 

FIG. 18 is a block diagram showing the outline of 
the configuration of a fifth embodiment 

FIG. 19 is a block diagram showing the basic con- 
figuration of the fifth embodiment. 
35 FIG. 20 is a block diagram showiwng the outline 

of the configuration of a sixth embodiment 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

40 

Preferred embodiments of this invention will now 
be described in detail with reference to the attached 
drawings. 

45 First embodiment 

The outline of the configuration of an embodiment 
of a first invention is shown in FIG. 1. 

A movement control system 100 for a moving 

so body comprises a GPS (Global Positioning System) 
position determination unit 1 01 adapted to receive ra- 
dio waves from GPS satellites as a positioning signal 
generating source to determine a position of moving 
body 100 M to output GPS positi nd termination data 

55 D Q , a mov ment scheduled path data memory 102 
adapted to store therein movement sch duled path 
data D M of the moving body 100 M , an arithmetic unit 
1 03 for det cting a deviation between an actual move- 
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ment path and a movement schedul d path of the 
m vfng body 100 M n the basis of the GPS position 
determination data D G and th movem nt sch duled 
path data D M to calculat corr ction control data D MC 
for correcting that deviation to output it, and a move- s 
ment controller 104 for controlling movement manip- 
ulation magnitude M Q of the moving body on the basis 
of the correction control data D MC . 

In accordance with this emboidment, the GPS 
position determination unit 1 01 receives radio waves 10 
from GPS satellites to determine a position of the 
moving body 100 M to output GPS position determina- 
tion data D G . The movement scheduled path data 
memory 102 stores therein movement scheduled 
path data D M of the moving body 1 00 M . The arithmetic 15 
unit 103 detects a deviation between an actual move- 
ment path and a movement scheduled path of the 
moving body 100 M on the basis of the GPS position 
determination data D Q and the movement scheduled 
path data D M to calculate correction control data D MC 20 
for correcting the deviation to output the data Due. 
The movement controller 1 04 controls movement ma- 
nipulation magnitude M 0 of the moving body 100 M on 
the basis of the correction control data D MC . Accord- 
ingly, the moving body can move along the movement 25 
scheduled path determined in advance while correct- 
ing an actual movement path obtained by GPS posi- 
' tion determination. 

The first embodiment will now be described in 
more detail with reference to the attached drawings. 30 

FIG. 2 is a block diagram showing the basic con- 
figuration in the case where the first invention is ap- 
plied to spreading or scattering of agricultural chemi- 
cals by a pilotless or automatic controlled helicopter. 

Pilotless controlled helicopter 10 comprises a 35 
GPS receiver 11 adapted to receive radio waves from 
GPS satellites (not shown) to determine a position of 
the helicopter 10 to output GPS position determina- 
tion data D Gt an IC card 12 adapted for storing therein 
flying data D F as movement scheduled path data, an 40 
IC card reader 13 for reading out the flying data D F 
from the IC card 12 to output the flying data D F , a con- 
troller 14 adapted to make comparison between the 
GPS position determination data D G and the flying 
data Dp to thereby control the pilotless controlled hel- 45 
Icopter 1 0 to output flying control data D re for allowing 
the helicopter to fly along a correct flying course, and 
a helicopter drive controller 15 for outputting various 
control signals Sc corresponding to movement ma- 
nipulating magnitude in order to carry out an actual so 
operation control such as rotational number control 
for the engine of the pilotless controlled helicopter 10 
on the basis of the flying control data D FC . 

The GPS receiver 11 will now be described with 
r fer nee to FIG. 3. 55 

The GPS receiver 11 comprises a GPS receiving 
s ction 40 to which a GPS ant nna 11 A is connected 
through a preamplifier 31 and a band-pass filter 32, 



a crystal oscillator 35 connected to th GPS receiving 
s cti n 40 and adapt dto utputaref rence frequen- 
cy signal s rving as a timing c ntrol signal of th en- 
tir ty of th system, a clock oscillati n circuit 36 for 
generating a clock signal on the basis of the reference 
frequency signal, a signal processing section 37 for 
carrying out various signal processing with the clock 
signal as an operation timing signal, and an arithmetic 
section 80 for generating and outputting GPS position 
determination data D G on the basis of an output signal 
of the signal processing section 37. More particularly, 
the GPS receiving section 40 comprises a frequency 
synthesis circuit 41 for generating signals having the 
same pattern as that of a signal carrier wave of the 
GPS satellite, and data relating to the position of the 
GPS satellite and the state of the time in the GPS sat- 
ellite on the basis of an output signal from the signal 
processing section 37 in accordance with the refer- 
ence frequency signal, a code generator 42 for gen- 
erating and outputting a coded signal having the same 
pattern as that of a distance measurement signal from 
the GPS satellite on the basis of the output signal from 
the signal processing section 37 in accordance with 
the clock signal, a data and carrier wave detector 43 
for carrying out correlative detection of data relating 
to the clock in the GPS satellite and the orbit of the 
GPS satellite and the carrier wave on the basis of out- 
put signals from the frequency synthesis circuit 41 
and the code generator 42, and a code lock detector 
44 for carrying out correlative detection of the dis- 
tance measurement signal by a coded signal. In the 
GPS receiving section 40, reference numerals 40a, 
40b and 40c denote a mixer, reference numeral 40d 
denotes a band-pass filter, and reference numeral 
40e denotes an amplifier. In addition, 1st Lo repre- 
sents a first intermediate frequency signal synchron- 
ous with a carrier wave of a transmitted waveform 
from the satellite, and 2nd. Lo represents a second in- 
termediate frequency signal synchronous with a code 
of the satellite to be received. 

The operation of the above-described pilotless 
controlled helicopter 1 0 will now be described with ref- 
erence to FIG. 4. It is now assumed that the pilotless 
controlled helicopter 1 0 can receive radio waves from 
four GPS satellites (only one is illustrated here) for 
carrying out three-dimensional position determina- 
tion, that coordinate data, flying speed data and flying 
altitude data at flying data points a ~ f (see FIG. 5) are 
stored in the IC card as flying data D Fv and that the fly- 
ing data D F corresponds to a correct flying course F c 
for spreading or spraying agricultural chemicals within 
a flying area AR. It is to be noted that coordinate data 
at the flying data points a - f may be stored as relative 
distance data with a pred t rmined p int ( .g., point 
a) as an initial point, or may be stored as absolute pos- 
iti n data such as latitud or longitud , etc.. Any data 
for designating a positional relatt nship may be used. 

First, the GPS rec iver 11 receives radi wave 
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from the GPS sat llite 16 t d termine a position of 
th pilot! ss c ntr lied helic pt r 10 t output GPS 
position d termination data D Q . Simultan ously with 
this, the IC card r ad r 13 r ads out flying data Dp 
from the IC card 1 2 to output flying data D F . The con- 5 
trailer 14 makes comparison between the GPS posi- 
tion determination data D G and the flying data D F to 
calculate deviations between the actual flying direci- 
ton, altitude and flying speed and flying data of the pi- 
lotless controlled helicopter 10. Subsequently, the w 
controller outputs flying control data Dpc to the heli- 
copter drive controller 1 5 so as to allow the actual fly- 
ing course (the point W in the figure) to be in corre- 
spondence with a flying course (the point R in the fig- 
ure) obtained by the flying data D F on the basis of a is 
deviation between the actual flying data and the flying 
data Dp obtained. The helicopter drive controller 15 
calculates a rotational speed of the main rotor, etc. on 
the basis of the flying control data D FC to output a con- 
trol signal Sc. 20 

Thus, the pilotless controlled helicopter 10 re- 
turns to a predetermined flying course FC to continue 
a normal flight 

While explanation has been given only in connec- 
tion with the case where the pilotless controlled heli- 25 
copter carries out a normal flight, there may be em- 
ployed a configuration such that the controller 14 
functions as extraordinary state detection means, and 
the helicopter drive controller functions as moving 
body operating state holding means in the case where 30 
the radio wave state from the GPS satellite 1 6 is weak 
to an extent in which it is difficult to continue flight dur- 
ing flying, or in the case where any extraordinary state 
of the flying data D F is detected, etc., thus to allow the 
pilotless controlled helicopter 1 0 to be placed in a hov- 35 
ering state on the spot. Thus, occurrence of accident 
or trouble by erroneous data can be prevented in ad- 
vance, and the pilotless controlled helicopter 10 can 
be easily recovered. 

As explained above, in accordance with the first 40 
embodiment, the moving body can advantageously 
move along the movement scheduled path deter- 
mined in advance white automatically correcting an 
actual movement path obtained by GPS position de- 
termination. 45 

Further, while, in the above-described first em- 
bodiment, an approach was employed to calculate all 
movement data (present position data, altitude data, 
speed data, etc.) of the pilotless controlled helicopter 
1 0 on the basis of radio waves from GPS satellites, an so 
approach may be employed to use various sensors of 
the independent type such as a geomagnetic sensor, 
an altitude sensor, and an acceleration sensor, etc. to 
obtain such movement data. Further, while an IC card 
and an IC card reader were us d as th m v ment 55 
data mem ry means, a memory device such as an 
optical disk, a f lexibl disk, a hard disk, or a magn tic 
tap , tc. may be used. 



S cond embodiment 

Th outlin f th e configuration of a n embodim nt 
of a s cond inv ntion is shown in FIG. 6. 

A movement control system 200 for a moving 
body comprises a radio wave position determination 
unit 201 adapted to receive radio waves from position 
determination transmitters as a positioning signal 
generating source to determine a position of the mov- 
ing body to output radio wave position determination 
data Dw, a movement scheduled path data memory 
202 adapted for storing therein movement scheduled 
path data D M of the moving body 200 M , an arithmetic 
unit 203 adapted for detecting a deviation between an 
actual movement path and a movement scheduled 
path of the moving body 200 M on the basis of the radio 
wave position determination data D M and the move- 
ment sheduled path data D M to calculate correction 
control data D MC for correcting the deviation to output 
it, and a movement controller 204 for controlling 
movement manipulating magnitude M 0 of the moving 
body on the basis of the correction control data Dmc. 

In accordance with this embodiment, the radio 
wave position determination unit 201 receives radio 
waves from the position determination radio wave 
transmitters to determine a position of the moving 
body to output radio wave position determination data 
Dw- The movement scheduled path data memory 202 
stored therein movement scheduled path data D M of 
the moving body 200 M . The arithmetic unit 203 de- 
tects a deviation between an actual movement path 
and a movement scheduled path of the moving body 
200 M on the basis of the radio wave position determi- 
nation data Dw and the movement scheduled path 
data D M to calculate correction control data D MC for 
correcting the deviation to output it The movement 
controller 204 controls a movement manipulating 
magnitude M 0 of the moving body 200 M on the basis 
of the correction control data D M . Accordingly, the 
moving body can move along the movement sched- 
uled path determined in advance while correcting an 
actual movement path obtained by carrying out pos- 
ition determination on the basis of position determin- 
ing radio waves. 

The second embodiment will now be described in 
more detail with reference to the attached drawings. 

The basic configuration of the second embodi- 
ment is shown in a block form in FIG. 7. The same ref- 
erence numerals are respectively attached to the 
same portions as those of the first embodiment of 
FIG. 4, and their detailed explanation is omitted here. 
The second embodiment differs from the first embodi- 
ment of FIG. 4 in that transmitters 20^ ~ 20_3 as a 
position d termination radio wave transmitt r adapt- 
d to transmit, as p sition determinating radi wav , 
radio wav inth sam form as that of the GPS sat- 
llit are installed at th peripheral portion s ast in- 
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elude the flying region in plac of the GPS satellit s. 
Inthiscas , the GPS receiver functions as radi wav 
p sitton determination m ans. 

Thus, it is possible to carry out a flight control on 
the basis of position determinating radio waves gen- 
erated by the transmitters 20_ 1 - 20_ 3 of which signal 
intensities are higher than those of radio wave gener- 
ated by the GPS satellites. Accordingly, higher preci- 
sion flying control can be carried out. Further, when 
a configuration is employed such that radio waves 
from the GPS satellites and position determination ra- 
dio waves from the transmitters are jointly used, even 
in such cases that the number of GPS satellites within 
the visual field is insufficient, so the three- 
dimensional position determination cannot be con- 
ducted only by radio waves from the GPS satellites, 
it is possible to carry out the three-dimensional posi- 
tion determination by compensating insufficiency in 
the number of GPS satellites. Thus, flying control can 
be carried out with ease. 

While it has been described that as the position 
determinating radio waves generated from the trans- 
mitters, radio waves in the same form as that of radio 
waves transmitted from the GPS satellites are used, 
a configuration adapted to generate any other posi- 
tion determinating radio waves may be used. In this 
f case, it is sufficient to change the GPS receiver to a 
receiver capable of receiving such position determi- 
nating radio waves. 

As described above, in accordance with the sec- 
ond embodiment, the moving body can advanta- 
geously move along the movement scheduled path 
determined in advance while automatically correcting 
an actual movement path obtained by carrying out 
position determination on the basis of position deter- 
mining radio waves. 

Third embodiment 

The outline of the configuration of an embodiment 
of a third invention is shown in FIG. 8. 

A movement monitoring system 300 for a moving 
body comprises a GPS position determination unit 
301 provided in moving body 300 M and adapted to re- 
ceive radio waves from GPS satellites to determine a 
position of the moving body to output GPS position 
determination data D Q , a position determinating data 
transmitter 302 provided in the moving body 300 M and 
adapted to transmit position determination data Dmm 
on the basis of the GPS position determination data 
D G , a position determination data receiver 303 adapt- 
ed to receive the transmitted position determination 
data D MM to output it as display data D 0 , and a display 
unit 304 for displaying th movement stat of them v- 
ing body 300m n the basis f the display data D D . 

In accordance with this emb diment, the GPS 
position d terminati n unit 301 rec ives radio waves 



from GPS satellites to d term in e a position of the 
moving b dy 300 M to output GPS position det rmina- 
tion data D Q . The position determination data trans- 
mitt r 302 transmits th position determination data 

5 D MM on the basis of the GPS position determination 
data D Q . The position determination data receiver 303 
receives the transmitted position determination data 
D MM to output it as display data D D . The display unit 
304 displays the movement state of the moving body 

10 300 M on the basis of the display data D D . Accordingly, 
it is possible to easily monitor the movement state of 
the moving body on the basis of the GPS position de- 
termination data. 

The third embodiment wilt now be described in 

15 more detail with reference to the attached drawings. 

FIG. 9 is a block diagram showing the basic con- 
figuration in the case where the movement monitoring 
system of the third embodiment is applied to an agri- 
cultual chemicals spreading system. 

20 The agricultual chemicals spreading system 50 is 

composed of a radio controlled helicopter 51, and a 
remote control device 52 for operating the radio con- 
trolled helicopter 51. 

The radio controlled helicopter 51 comprises a 

25 GPS receiver 53 adapted to receive radio waves from 
GPS satellites or GPS radio wave transmitters to de- 
termine a position of the moving body to output GPS 
position determination data D G , a position determina- 
tion data transmitter 54 for transmitting position deter- 

30 mi nation data Dmm indicating movement circumstanc- 
es through an antenna AN^ on the basis of the GPS 
position determination data D Q , and a remote control- 
led receiver 55 adapted to receive remote control data 
Drc through a receiving antenna ANT 2 to output vari- 

35 ous control signals Sc for carrying out the operation 
control of the radio controlled helicopter 51 . 

The remote control! device 52 comprises a posi- 
tion determination data receiver 56 adapted to re- 
ceive position determination data D MM through a re- 

40 ceiving antenna ANT 3 to output it as display data D D , 
a display 57 for displaying the movement state of the 
radio controlled helicopter 51 on the basis of the dis- 
play data D D , and a remote controll transmitter 58 for 
transmitting remote control data D RC through a trans- 

45 mitting antenna ANT 4 . 

The operation of this embodiment will now be de- 
scribed with reference to FIGS. 10 to 16. 

An operator USR operates an operation unit 60 
(FIGS. 11 and 12) of the remote control device 51 to 

so thereby transmit remote control data D RC through the 
transmitting antenna ANT 4 . 

In practical terms, the remote controll transmitter 
58 is operative to convert voltages (analog signal of 
N-channels) of a potentiometer 58a connected to th 

55 operation unit 60 1 digital data by using an A/D con- 
verter 58b to impl mentcod conversion to the digital 
data by using a PCM convert r (en cod r) 58c t con- 
v rt it to serial pulse train. Then, the re mot control 
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transmitter 58 carries out FM (Frequency Modulation) 
- FSK (Frequency Shift Keying) proc ssing at a trans- 
mission rate which falls within a predetermined signal 
bandwidth by using a frequency modulator 58d to con- 
vert it to a high frequency signal by using a high fre- 5 
quency oscillator 58e to carry out high frequency am- 
plification by using a high frequency power amplifier 
58f thereafter to transmit, from the antenna ANT 4 , it as 
remote control data D RC converted into the high fre- 
quency signal. w 

The remote control! receiver 55 of the radio con- 
trolled helicopter 51 receives remote control data D RC 
through the receiving antenna ANT 2 to output various 
control signals Sc for carrying out the operation con- 
trol of the radio controlled helicopter 51 . Thus, the ra- 15 
dio controlled helicopter 51 carries out a flying oper- 
ation based on the remote control data D RC . 

In actual terms, the remote control receiver 55 is 
operative to receive, as shown in FIG. 1 3, remote con- 
trol data D RC transmitted from the remote control 20 
transmitter 58 through the antenna ANT2 to convert 
it to an intermediate frequency signal by using a local 
oscillator 55a and a frequency converter 55b to output 
it to an intermediate frequency amplifier 55c. The in- 
termediate frequency amplifier 55c amplifies the in- 25 
putted intermediate frequency sinal to output it to a 
FM detector 55d. The FM detector 55d carries out FM 
* detection of the amplified intermediate frequency sig- 
nal to thereby restore it to the original PCM waveform. 
This original PCM waveform is subjected to decoding 30 
and error checking by using a PCM converter (decod- 
er) 55f to output various control signals Sc (of N chan- 
nels) each serving as a servo drive signal. 

A control signal of one channel of the control sig- 
nals Sc, e.g., a control signal Sc1 of the first channel 35 
is, as shown in FIG. 14, inputted to one input terminal 
of an error detector 7 1 of a servo circuit 70 for the first 
channel. A pulse output signal PL from an one-shot 
multivibrator (Monostable Multivibrator) 72 is inputted 
to the other input terminal of the error detector 71 . In 40 
this case, the one-shot multivibrator outputs, as a 
pulse output signal PL, a pulse signal having a pulse 
width proportional to the position of an output shaft of 
a servo motor 73 on the basis of an output signal of 
a potentiometer 75 connected to the output shaft 74. 45 

The error detector 71 makes a comparison be- 
tween the pulse width of the pulse output signal PL 
and the pulse width of the control signal Scl of the first 
channel to output an error signal to an error amplifier 
76, at which this error signal is amplified. A motor so 
drive circuit 77 drives the servo motor 73 in a direction 
such that the error becomes equal to zero on the basis 
of the amplified error signal to stop driving of the ser- 
v motor 73 at the position where the error is equal to 
zero. 65 

In a manner similar to the ab ve, servo circuits of 
the s cond to th N-th channels ar pe rated. Thus, 
remote controls corresponding to th in putt d control 



signals Sc are carried out 

Simultaneously with this, th GPS rec iver 53 of 
th radio-controlled helicopt r 51 receives radio 
wav s from GPS satellit s or GPS radio wave trans- 
mitters (not shown) to determine a position of the ra- 
dio controlled helicopter 51 to output GPS position de- 
termination data D G . The position determination data 
transmitter 54 transmits position determination data 
D MM indicating the movement state through the trans- 
mitting antenna ANTi on the basis of the outputted 
GPS position determination data D Q . 

In actual terms, the position determination data 
transmitter 54 is operative, as shown in FIG. 15, to 
convert, by using a microprocessor unit (MPU) 54a 
position determination data D Q outputted from the 
GPS receiver to position determination data D M in- 
cluding movement direction, movement speed, and 
altitude, etc. At this time, in the case where the GPS 
receiver can carry out the three-dimensional position 
determination (in the case where position determin- 
ing radio waves from four GPS satellites can be re- 
ceived), since the position determination data D G in- 
cludes information such as movement direction, 
movement speed and altitude, etc., it is possible to 
output such position determination data as position 
determination data D M only by conversion of the data 
format Further, in such cases that the three- 
dimensional position determination is temporarily un- 
able to be conducted, position determination data D M 
including movement direction, movement speed and 
altitude, etc. is determined on the basis of the last 
position determination data D G , etc. outputted from 
the GPS receiver to output it. Subsequently, this pos- 
ition determination data D M is subjected to coding by 
a PCM converter (encoder) 54b to convert it to a serial 
pulse train. Thereafter, the serial pulse train is sub- 
jected to FM (Frequency Modulation) - FSK (Frequen- 
cy Shift Keying) processing at a transmission rate 
which falls within a predetermined signal bandwidth 
by using a frequency modulator 54c to convert it to 
high frequency by using a high frequency oscillator 
54d to carry out high frequency amplification by using 
a high frequency power amplifier 54e thereafter to 
transmit, from the antenna ANT 1( it as position deter- 
mination data D MM converted into the high frequency 
signal. 

Position determination data receiver 56 of the re- 
mote control device 52 receives position determina- 
tion data D M m through the receiving antenna ANT 3 to 
output it as display data D D . Thus, the movement state 
of the radio controlled helicopter 51 is displayed on 
the basis of the display data D D on the display 57. 

In actual terms, the position determination data 
receiver 56 is operative to receive, as shown in FIG. 
1 6, position determination data D MM of high frequ ncy 
transmitted from th position determination data 
transmitter 54 thr ugh the antenna ANT 3 1 convert it 
to an int rmediat frequency by using a local oscilla- 
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tor 56a and a frequ ncy converter 56b to output it to 
an intermediat fir quency amplifier 56c. Th int r- 
mediat frequ ncy amplifier 56c amplifies the input- 
ted interm diat fr quency signal to output it to a FM 
detector 56d. The FM detector 56d carries out FM de- 
tection of the amplifier Intermediate frequency signal 
to restore it to the original PCM waveform. This orig- 
inal PCM waveform is subjected to decoding and er- 
ror checking by using a PCM converter (decoder) 56e 
to output the original position determination data D M 
to a microprocessor unit(MPU) 56f. The microproces- 
sor unit 56f outputs display data D D to the display 57 
on the basis of the position determination data D M . 

The display form of the movement state is as 
shown in FIG. 11, for example. The present position 
relative to the reference position P 0 of the radio con- 
trolled helicopter 51 is shown by the black point P in 
position display area 61 of the display 57, and the 
movement direction of the radio controlled helicopter 
51 is indicated by an arrow A. The reference position 
Po '9. e.g., an operation position by the operator USR, 
and a start position of the radio controlled helicopter 
51 , etc., and is set in advance by operating data input 
section 62 of the remote control device before flying. 
Further distance gauges G are provided in a concen- 
tric form with the reference position P 0 as a central 
portion in the position display area 61. By reading a 
' distance gauge G, a distance from the set reference 
position P 0 to the radio controlled helicopter 51 can be 
recognized. Further, the flight altitude of the radio 
controlled helicopter 51 is numerically indicated in the 
altitude display area 63, and the flying speed is nu- 
merically indicated in speed display area 64. Further, 
an azimuth display section 65 is provided on the dis- 
play 57, and a direction of north is indicated by an ar- 
row. This azimuth is displayed on the basis of data ob- 
tained by using a geomagnetic sensor (not shown), 
etc.. 

As described above, since various flying data are 
displayed on the display 57, even in the event that the 
radio controlled helicopter 51 is out of the visual field 
of the operator USR, or is hiding behind obstacle, it is 
possible to easily carry out remote control. 

Fourth embodiment 

The outline of the configuration of an embodiment 
of the fourth invention is shown in FIG. 17. 

A movement monitoring system 400 for a moving 
body comprises a radio wave position determination 
unit 401 provided in moving body 400 M and adapted 
to receive radio waves from position determination ra- 
dio wave transmitters to determine a position of the 
moving body 400 M to output radio wave position de- 
termination data Dwi a position d t rmination data 
transmitter 402 provided in the moving body 400 M and 
adapted t transmit p sition det rmination data D MM 
onth basis of the radio wav positi nd termination 



data Dw, a position determination data receiver 403 
adapted to rec ive th transmitted position det rmi- 
nation data D M m t utput it as display data D D , and a 
display unit 404 for displaying the mov m nt stat of 
5 the moving body 400 M on the basis of the display data 
D D . 

In accordance with this embodiment, the radio 
wave position determination unit 401 receives radio 
waves from position determination transmitters to de- 

10 termine a position of the moving body 400 M to output 
radio wave position determination data Dw. The pos- 
ition determination data transmitter 402 transmits the 
position determination data D MM on the basis of the ra- 
dio wave position determination data Dw. The position 

15 determination data receiver 403 receives the trans- 
mitted position determination data D MM to output it as 
display data D 0 . Further, the display unit 404 displays 
the movement state of the moving body 400 M on the 
basis of the display data D D . Accordingly, it is possible 

20 to easily monitor, on a real time basis, an actual move- 
ment state of the moving body on the basis of the pos- 
ition determination data by the position determining 
radio wave, advantageously facilitating the moving 
body to be remotely controlled. 

25 In more detail, while, in the above-described third 

embodiment, there is employed such a configuration 
to display, on the display of the remote control device, 
the present position, etc. of the remote controlled hel- 
icopter on the basis of radio waves from GPS satel- 

30 lites, there may be employed a configuration such 
that transmitters as a position determining radio wave 
receiver for transmitting radio waves in the same form 
of that of the GPS satellites are provided at the per- 
ipheral portion so as to include the flying area in the 

35 same manner as in the second embodiment to dis- 
play, on the display of the remote control device, the 
present position, etc. of the remote controlled helicop- 
ter on the basis of position determining radio waves 
from the transmitters. In addition, there may be em- 

40 ployed such a configuration to transmit position deter- 
mining radio waves in a form different from that of ra- 
dio waves transmitted from GPS satellites as position 
determining radio waves generated from the transmit- 
ters. In this case, it is sufficient to change the GPS re- 

45 ceiver to a receiver capable of receiving position de- 
termining radio wave. 

Fifth embodiment 

so The outline of the configuration of an embodiment 
of the fifth invention is shown in FIG. 1 8. 

A movement monitoring system 500 for a moving 
body comprises a first GPS position determination 
unit 501 provided in m ving body 500 M and adapted 

55 to r c iv radio waves fr m GPS satellites t d ter- 
min a position of the moving body 500 M t utput first 
GPS position det rmination data D Q1 , a position de- 
termination data transmitter 502 provided in th mov- 
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ing body 500 M and adapted to transmit position det ru- 
mination data Dmm on the basis f the first GPS pos- 
ition determination data D 01 , a sec nd GPS position 
det rmination unit 503 adapt d to receiv radio 
waves from the GPS satellites to determine a moni- 5 
toring position to output second GPS position deter- 
mination data D G2 , a position determination data re- 
ceiver 504 adapted to receive the transmitted position 
determination data D MM and to output display data D D 
on the basis of the position determination data Dmm 10 
and the second GPS position determination data D^, 
and a display unit 505 for displaying relative move- 
ment state with respect to the second GPS position 
determination unit 503 of the moving body 500m on 
the basis of the display data D D . 15 

In accordance with this embodiment, the first 
GPS position determination unit 501 receives radio 
waves from GPS satellites to determine a position of 
the moving body 500 M to output first GPS position de- 
termination data D G1 . The position determination data 20 
transmitter 502 transmits position determination data 
Dmm on the basis of the first GPS position determina- 
tion data D G1 . The second GPS position determina- 
tion unit 503 receives radio waves from the GPS sat- 
ellites to determine a monitoring position to output 25 
second GPS position determination data D^. The 
position determination data receiver 504 receives the 
transmitted position determination data D MM and to 
output display data D D on the basis of the position de- 
termination data D^ and the second GPS position 30 
determination data D G2 . The display unit 505 displays 
relative movement state with respect to the second 
GPS position determination unit 503 of the moving 
body 500m on the basis of the display data D D . Ac- 
cordingly, it is possible to easily monitor relative 35 
movement state with respect to the monitoring posi- 
tion of the moving body on the basis of the GPS pos- 
ition determination data. 

The fifth embodiment will now be described in 
more detail with reference to the attached drawings. 40 

FIG. 1 9 is a block diagram showing the basic con- 
figuration of the fifth embodiment. The same refer- 
ence numerals are respectively attached to the same 
portions as those of the third embodiment, and their 
detailed explanation is omitted here. 45 

The fifth embodiments differs from the third em- 
bodiment of FIG. 9 in that a GPS receiver 71 is pro- 
vided also in a remote control device 70 to make, by 
using a position determination data receiver 72, com- 
parison between the position determination data D MM so 
transmitted by the radio controlled helicopter 51 and 
the present position of the remote control device 70 
obtained by the GPS receiver 71, thus permitting the 
distanc from th rem t control device 70 to be au- 
tomatically displayed on the display 57 with the pr s- 55 
nt position of th remot control device 70 as a ref- 
erence position P 0 . 

Thus, in the case wh reth perator US R moves, 
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data of the reference position P 0 is updated accord- 
ingly. Thus, it is possible t display, at all tim s, a cor- 
rect distanc b tw n th radio c ntrolled h licopter 
51 and the remot c ntrol d vice 70. In this cas , 
there may be employed such a configuration, in order 
to prevent display from being frequently switched, to 
store a reference position P 0 immediately after 
switching to update data at the reference position P 0 
only when the movement of the actual reference pos- 
ition P 0 is above a predetermined distance. 

As described above, in accordance with the fifth 
embodiment, since it is possible to easily monitor, on 
a real time basis, relative movement state with re- 
spect to a person who monitors the moving body on 
the basis of the GPS position determination data, it is 
possible to easily recognize the position of the moving 
body even in the case where there is any movement 
of the monitoring point, thus advantageously facilitat- 
ing remote control, etc. of the moving body. 

Sixth embodiment 

The outline of the configuration of a sixth embodi- 
ment of this invention is shown in FIG. 20. 

A movement monitor system 600 for a moving 
body comprises a first radio wave position determina- 
tion unit 601 provided in moving body 600 M and adapt- 
ed to receive radio waves from position determining 
radio wave transmitters to determine a position of the 
moving body 600 M to output first radio wave position 
determination data D W1 , a position determination data 
transmitter 602 provided in the moving body 600 M and 
adapted to transmit position determination data Dmm 
on the basis of the first radio wave position determi- 
nation data Dwi, a second radio wave position deter- 
mination unit 603 adapted to receive radio waves from 
the position determining radio wave transmitters to 
determine a monitoring position to output second pos- 
ition determination data Dw* position determination 
data receiver 604 adapted to receive the transmitted 
position determination data Dmm and to output display 
data D D on the basis of the position determination 
data and the second radio wave position determina- 
tion data Dw2, and a display unit 605 for displaying rel- 
ative movement state with respect to the second radio 
wave position determination unit 603 of the moving 
body 600 M on the basis of the display data D 0 . 

In accordance with this embodiment, the first ra- 
dio wave position determination unit 601 receives ra- 
dio waves from the position determining transmitters 
to determine a position of the moving body 600 M to 
output first radio wave position determination data 
D W1 . The position determination transmitting means 
602 transmits the position determination data D MM on 
th basis of the first radi wave position det rmination 
data Dwi- Th s cond radio wave positi n determina- 
tion unit 603 receives radio waves from th position 
determining radio wave transmitters t d t rmin a 
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monitoring position to output second radio wave pos- 
it) n determinati n data Dyw- The position determina- 
tion data receiver 604 receiv s th transmitt d posi- 
tion determination data D MM and to output display 
data D D on the basis of the position determination 
data and the second radio wave position determina- 
tion data Dw2. The display unit 605 displays relative 
movement state with respect to the second radio 
wave position determination unit 603 of the moving 
body 600 M on the basis of the display data D D . Accord- 
ingly it is possible to easily monitor relative movement 
state with respect to the monitoring position of the 
moving body on the basis of the position determina- 
tion data by the position determining radio waves. 

In more detail, while, in the above-described fifth 
embodiment, there is employed such a configuration 
to display relative distance between the remote con- 
trolled helicopter and the remote control device on the 
basis of radio waves from GPS satellites, there may 
be employed a configuration such that transmitters as 
a position determining radio wave transmitter for 
transmitting radio waves in the same form of that of 
the GPS satellites are provided at the peripheral por- 
tion so as to include the flying area in the same man- 
ner as tn the second embodiment to display relative 
distance on the basis of position determining radio 
waves from the transmitters. In addition, there may be 
f employed such a configuration to transmit position 
determining radio waves in a form different from that 
of radio waves transmitted from GPS satellites as pos- 
ition determining radio waves generated from the 
transmitters. In this case, it is sufficient to change the 
GPS receiver to a receiver capable of receiving pos- 
ition determining radio wave. 

As described above, in accordance with the sixth 
embodiment, since the relative movement state with 
respect to a person who monitors a moving body can 
be easily monitored on the basis of the position deter- 
mination data by position determining radio waves, it 
is possible to easily recognize the position of the mov- 
ing body even in the case where there is any move- 
ment of the monitoring point, and to easily carry out 
control of the moving body even in the case where the 
moving body is subjected to remote control. 

While explanation has been given in the above- 
described respective embodiments in connection with 
the case where the moving body is continuously 
moved, there may be employed such a configuration 
to stop a moving body at a specific position as in the 
case where a radio controlled air-ship, etc. is used to 
carry out air-photographing. Thus, it is possible to al- 
ways hold such a moving body at a correct position. 

While, in the above-described respective em- 
bodiments, explanation has been given only in con- 
n ction with a flying body as a moving body, this in- 
v ntion can be appli d to oth r moving bodies such 
as automotive vehicle, ship, and the lik . 

Th invention may b embodied in other specific 



forms with ut departing from the spirit or essential 
charact risticsth re f. The present embodiments are 
theref re to b consid red in all resp cts as illustra- 
tiv and not r strictiv ,th scope ftheinv ntion be- 
5 ing indicated by the appended claims rather than by 
the foregoing description and all changes which come 
within the meaning and range of equivalency of the 
claims are therefore intended to be embraced therein. 

10 

Claims 

1. A movement control system for a moving body 
comprising: 

15 position determination means adapted to 

receive radio waves from a positioning signal 
generating source to determine a position of the 
moving body to output position determination 
data; 

20 movement scheduled path data memory 

means for storing movement scheduled path data 
of said moving body; 

arithmetic means for detecting a deviation 
between an actual movement path and a move- 

25 ment scheduled path of said moving body on the 
basis of said position determination data and said 
movement scheduled path data to calculate cor- 
rection control data for correcting the deviation, 
and 

30 movement control means for controlling 

movement manipulating magnitude of said mov- 
ing body on the basts of said correction control 
data. 

35 2. A movement control system as set forth in claim 
1, wherein said positioning signal generating 
source comprises GPS satellites. 

3. A movement control system as set forth in claim 
40 1, wherein said positioning signal generating 

source comprises radio wave transmitters. 

4. A movement control system as set forth in claim 
1, wherein said movement control means com- 

45 prises: 

extraordinary state detection means for 
detecting an extraordinary state in the controlled 
moving body to output an extraordinary state de- 
tection signal, and 

so moving body operating state holding 

means responsive to said extraordinary state de- 
tection signal to hold an operating state of said 
moving body at a position of said moving body at 
a time when said extraordinary state detection 

55 signal is ut putted. 

5. A movement c ntrol syst m as set forth in claim 
1, wherein said moving body is a r m t control 



11 



21 



EP 0 522 829 A2 



22 



helicopt r. 

6. A movement monitoring syst m for a moving 
body, comprising: 

position determination means provided in 
the moving body and adapted to receive radio 
waves from a positioning signal generating 
source to determine a position of said moving 
body to output position determination data, 

position determination data transmitting 
means provided in said moving body and adapted 
to transmit position determination data corre- 
sponding to movement state of said moving body 
on the basis of said position determination data, 

position determination data receiving 
means adapted to receive the transmitted posi- 
tion determination data to output it as display 
data, and 

display means for displaying movement 
state of said moving body on the basis of said dis- 
play data. 

7. A movement monitoring system as set forth in 
claim 6, wherein said positioning signal generat- 
ing source comprises GPS satellites. 

8. A movement monitoring system as set forth in 
claim 6, wherein said positioning signal generat- 
ing source comprises radio wave transmitters. 

9. A movement monitoring system for a moving 
body, comprising: 

first position determination means provid- 
ed in the moving body and adapted to receive ra- 
dio waves from a positioning signal generating 
source to determine a position of said moving 
body to output first position determination data, 

position determination data transmitting 
means provided in said moving body and adapted 
to transmit position determination data corre- 
sponding to movement state of said moving body 
on the basis of said first position determination 
data, 

second position determination means 
adapted to receive radio waves from said posi- 
tioning signal generating source to determine a 
monitoring position to output second position de- 
termination data, 

position determination data receiving 
means adapted to receive the transmitted posi- 
tion determination data and to output display data 
corresponding to relative movement state of said 
moving body on the basis of said position deter- 
mination data and said second p sition det r mi- 
nation data, and 

display means for displaying th relativ 
movement stat withresp cttosaids cond pos- 
ition det rminationm ansofsaid moving body on 



th basis of said display data. 

10. A movement monitoring system as s t f rth in 
claim 9, wherein said positioning signal gen rat- 

5 ing source comprises GPS satellites. 

11. A movement monitoring system as set forth in 
claim 9, wherein said positioning signal generat- 
ing source comprises radio wave transmitters. 

10 display data. 
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